Summary
Introduction
Abnormalities of calcium metabolism have been described in patients with nephrotic syndrome and normal renal function. Abnormal calcium absorption has been demonstrated in balance studies [ 1-31 and by a radioisotope technique [4] but other workers have found normal radiocalcium absorption [5] . Phosphate absorption has only rarely been studied in this situation, but the data available from balance studies [3, 61 have not shown any abnormality. There are no reports of studies of radiophosphorus absorption in such patients. We have studied patients with nephrotic syndrome and normal renal function, using a Correspondence: Dr K. Farrington 
Results
The fractional rates of absorption for calcium and phosphate (aCa and aP04) and the corrected 60 min plasma radioactivities of 4sCa and 32P
( F a and Fp) for individual patients and in 20 normal controls are shown in Fig. 1 . Both aCa and F a for the nephrotic patients were significantly lower than the corresponding values in normal controls (P<O.Ol in both cases), but the nephrotic patients did not differ significantly from controls with respect to &04 and Fp (Fig. 1) [S]. The differences between these studies may be accounted for by differences in calcium intake. In this study calcium intake was assessed as 800-1000mg daily, a value similar to that of controls. It is thus unlikely that the differences in calcium absorption seen here could be explained on the basis of adaptation. Calcium malabsorption was also found in previous balance studies [l-31. Our finding of normal phosphate absorption also corroborates previous balance data t3, 61. Abnormalities of vitamin D metabolism have been described in nephrotic syndrome in the presence of normal renal function. Low serum levels of 25-hydroxyvitamin D (25-OHD) have been attributed to abnormal urinary losses of the protein-bound fraction of this metabolite [4, 11, 121 . Low serum levels of 1725-dihydroxyvitamin D3 [l ,25-(OH)2D3] and 24,25-dihydroxyvitamin D3 [24,2s(OH);D3] have been described [4] , which are inadequately explained solely on the basis of low circulating 25-OHD levels. Abnormal urinary losses of 1,25-(OH)2D3 and decreased renal production of this metabolite are possible alternative explanations. Whatever the reason for these abnormalities of vitamin D metabolism, they provide the likely explanation for the calcium malabsorption which occurs and also probably underlie the findings of secondary hyperparathyroidism and osteomalacia which have been reported [13] . It is noteworthy that the calcium malabsorption demonstrated in these patients by balance techniques failed to respond to pharmacological doses of vitamin D [3] , which suggests that there may indeed be some impairment of the renal production of active vitamin D metabolites in this situation, as occurs in renal failure.
A dissociation between calcium and phosphate absorption has also been noted in other situations. In chronic renal failure normal phosphate absorption appears to be maintained until a much later stage in the progression of chronic renal failure than does normal calcium absorption [14] . In addition, phosphate malabsorption occurs in some patients after renal transplantation in the presence of normal renal function and normal calcium absorption [14] . There are also reports of differential responses to vitamin D and its analogues and metabolites [15] [16] [17] . These observations, together with the dissociation found in this study, suggest that there are separate systems controlling calcium and phosphate absorption.
In this study, normal phosphate absorption has been demonstrated in a situation in which low circulating levels of 25-OHD, 1,25-(OH)2D3 and 24,25-(OH)2D3 are likely to be present, as has been previously reported [4] . This suggests that intestinal absorption of phosphate can be maintained by vitamin D-independent processes. In experimental animals two separate pathways for phosphate absorption can be demonstrated: an active process, sensitive to 1 ,25-(OH)2D3, which may operate only in special cases such as phosphate deprivation, and a passive process which may operate under normal conditions [18] . This study provides some clinical evidence for a similar system of phosphate absorption in man.
